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m^^l] m^^:Li2±a [Me] 4O8-X (^'^'^ 0^a<0. 4 
s 0^x<2. MeftMn^Ni. Cr. Fe. C o^UXfCu ^^^mf)^h 

[lt^^4 1 ;^ t'^^^^v^iis^a^^U F d 3 m<0^mm\^m^ 1 6 ( 
[fS^«5] 0. 2-0. 8y(DnM(Dm.^^^'t^%'^V,^B^^ir:6 

IM^3S71 0. 1^8 nmOmM^t-t^^^^^t. 2~3 0Mm© 

mtMS] (1) Mn^Ni. Cr. Fe. C o^^XJ^C u ^i:m 
, •ttcUUnit'^^tNi. Cr. Fe. C o ifc^it^C u J: !9 JfeS^d^bil^^^ 

(3) ttriBxm (2) xm^m^mG 0 ox^&s±KMW^'t^^imm^^\ 

: Li2±« [Me] 408_x i^^. 0^a<0, 4. 0^x<2. Me 
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[If ^« 9 1 laiB^ 1 m^(omi)^ 900 v&.±vh ^^t mm t-r^ 

mim 1 1 1 tulB^ 2 mMm 3 5 0 'C- 9 5 0 °cr* ^ ^ ^« 

mim 1 5 1 i&iB^?^^ 1 0 x:/mi:.mu^^xn 0 t mmt 

. 5 v©^^«m^^*5 J:!^ 3 v^(D^^TOmj±^^-r a ^ ^ f 5 
[it^^ 1 9 ] 9 ymm%^ l i 4T i 5 0 i2-t?fc r ^ 1- 
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IM^52 0] 0. 2V~0. SY(Dm^(Dm^^t'thi^WiMM^ 

miK^ 16-21 ov>Ttid^iJ:ia«<^#7X«Mi:^mmo 

lif^3S24] nm^mi^^t^v:^^i^y. tsv:^^\i'i-y^ix^r^v:f 

[0001] 

C0O2) . ^y^/i^WJi^^^ (LiNi02) ■is^x^^y:ffy:^t°^j> (Li 

Mn204) fjiiftmfhMo ^Lfii^m^mtv '^^MmhAY^:k±(Dm}£ 
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[0 0 0 2] 

•^$>53/^7Vbmy^l>i^ (L iCo02) ifS^XJ^^-y^/l^BV^t^J^^ (L i N 
[0 0 0 3] 

xmru mmt-^om^x^jf-^j^^mmt^o jEm^mw\mLx\t. 
m^^^i'b^^^vi^hmvf'^'i^ (Lico02) *3j:-a«^5^^/vmp^'^i^ ( 

L i N i O2) \z:imVXm^mM(Di^mat^MXh6o 
[00041 

1 1-0 7 254 4-^<knBWi.<DljmKi%^^fl6 X b m£<Dm^nM^ii 

tj^^^^:^^L. :Lf\,hmm^^-^^^x^mi'^nxmM-^n^xnM<Dm- 

t,fc. %mm'^^'^-h\.X\t. ii#|i20 00-34 8 7 2 5^<^^le:*5V> 
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-Emm^M thX Li Mil 20^^mBU A^St/®^ tXL i 4T i 5O12 

m<Dm^mn6:itx%m<Dm<D^=^^-^'^Mb'r^h<Dxh^s i. 5v 
xmrnm^t^ l 1 4T 1 5O12 ^ o . 1 vxmmm^i-^^i^m^^B.^'^ 

[00 0 5] 

#M¥1 1-3 2 1 9 5 l•^^#^^:*3V^r^t^ • L i (i+x)Mn (2-x-y) 

MyOg O^x^O. 2. 0. 2^y^0. 6. 3. 94^z^4. 06 

i!)>hm\tfi^^>t£< thin^Mx.fzt(D) xm^MiEmfB^Mxh^x. ^ 

[00 0 6] 

t.fc. - 1 4 7 8 6 7^<^m\m. : L i x+yMzMn2-y-z04 

:^\^:^;i^^^mM^hh< MHim^m^^U 0^x<l. O^y 

<0. 3 3. 0<2<lXh6nAit^^XLi/Li+\mhX4. 5Y^± 

(DmsLx^nm-^iEmmmmmm^fix^i^^o 

[0007] 

/^g|5p7-3 2 0 7 8 4^<2j#le:f:i. L i 2Mn03tfc:fiL i Mn02^?Stl 
'Rt LXttJflEmts V ^^J^^^m\^fcL i 4/3T i 5/304tfc(t L i T i 2O 

^^^^ntLxtti^ut^mt^nmm^^tixis^. #§b¥7-3 3 
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5 2 6 1 -^^^tJlfi, n/VVh^y^^e^A (LiCo02) t:tt^lEmt; 

ym])f'^j^ (L i 4/3T i 5/3O4) ^ttrkUh^mt?>mtm^^fix 

. ^mW,h \.X::^yf^^?vmm^(D]}^^J^--^yiSym\m'L i 4/3Mn5/304 
'^tt^lEUhs WffT*$)6LiN (CF3SO2) 2*5J^^^^^^'^:^-^^^>- 

[0 0 0 8] 

^fCs #W1 0-2 7 6 2 6^<2^^}Cf±, jE1iSt/«^Ury^!>i^^^M 

{btl (L i4/3T 15/304) ^ffiV\ jE:^(D^W(D^^*{c:^i- 
0^^a:(DJt^<lr 0 . 5^T^-r^^^^S||^$tLTV^§o #M¥lO-2 7 6 
2 7-t^^l;:fi, jE@Si^WJ-y^e7i>.'^>';«fym^btl (L i 4/3Mn5/304) 

^iBv\ ^mKv^^j>^^^:^mim (l 1 4/3T i 5/3O4) *5j:t;p^>^3.^ 

[0 0 0 9] 

$ biei^fc. #M 2001-24395 2^<^#(e:fi, E»i|a^^ : L i i_ 
xAjN i i-yMy02 . (Aft. L i T/^:* ^ J:tJ^T/l-;;(7 V ±|g^JR/5i^ 
^>Mf^tt§ 1 @liJl±, MJtCo.'Mn, Al, Cr, Fe. V. Ti*5j;tJ«Ga 
<D^ib-^^hm\tfl^in&^±, O^x^O. 2. 0. 0 5^y^0. 5) 1?^^ 

iEm^m^^tt^^t. 1^mi)m)^^' L i aT ih04 (0. 5^a^3. 1 

^b^2. 5) xm^n^v^t^j^^^ym-^mim^ikm^f^wtLxtt^:!. 
ti)m^^tix\/^^o 

[0010] 

^^/fc; #18 2 0 0 1 - 2 1 0 3 2 4^^^m\^n. ' L i i+xMyMn2_x- 
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y04-z (M\tT is V. Cr. Fe^ Co. N i. Zn. Cu. Mg. Al 
<DohlU&^±^ O^x^O. 2. 0^y<0. 5> 0^z<0. 2) 

. cuYiam^B^^tc^^xmm^m\^i:6 (4oo) m^f-i^^o^itiiisdso 

TiijO4(0. 5^a^3. l^b^2. 6) X^^fl^])'^^J>>'f^y^^^ 
[0 0 11] 

J; ms %nmi^ t %fs:^xm:^m^i^^ mm • mm ^ m- 

[0 0 121 

KmmmBi!)mrir^i^(Dm^'rtit>xh^o Btr#(^#^«a#^*<^^^i5'- 
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[0013] ' 

[00 1 41 

1. jEum^ 

t-f. *^P^fi. m^^: L i2±a [Me] 4O8-X (^'^'^ 0^a<0. 4 
^ 0^x<2. Me{^Mn^Nis Cr. Fe^ C o *5 j;TJ^C u J; i9 J^^^l^^^^ 

[0015] 

tfd. tulBiE^^WJ*. ;^t°^;l-»M^tr^b. F d 3 m(D^TOJ-*5tt 
^516 (c) t-f MCL i*5j:tJ«/-^fc»Me»^i1-^(??W*tV\ 

®?SW<^J|Si^<^?^ffiJis 'li^?1^2 4®ft: (icositetrahedraon) . ^:)jl2m 
#:(rhombic dodecahedron). ■$dXX^8o(D6'^^t 6o(D4^j^(D^^t't^ 1 
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4 ffi{$:(tetradecaheclron) ©V^-f (Dt^t. tV^o 

*fc^ WJE^m^^Wn'. 0. l~8/zmO)|a#^^1-6^^mi^^. 2-3 

[0016] 

(1) MniiNi. Cr. Fe. C o :jb^J;t)«C u i '9 3^^^P;6^b5i 
fiMnlk-^J^^N i. Cr. Fe. C o *5J:tJ?C u ^ !9 §»^^$^$tb^^> 

^^it^^tv^pj^it^^t^m^-r^^xn. *5j:t)? (3) itfiaxs (2) 

#fcm'a'tl^6 0 0TO±lcMi-5mi«?rffV\ : L i 2±a [M 

e] 4O8-X 0^a5<0. 4. 0^x<2^ Me JiMn i: N i ^ Cr^ F 

e . c o jo it/c u J; «9 7:^?>pd^b5i#^$tv6/>:^^ < ^ % la^ ^ttsM^^m 

[00171 

x^ 2 mmn 5 xn^tt^mmt. lv\ 

r:(D^BUiam2«?Mf*3 5 0^-9 5 0°CT*^^O»t UV\ t.fc. 

m!m^2m^umtQ 5 o'c-s 5 ovxh^m^^t^Km lv\ 

[001 81 
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nm'^-^^vi^^-^\^-^^mu 2. 5v~3. 5Y<DmB%iknmm^i:xj^ 
3 Ym(omM¥i^nmmt^ ^ t mmtt^^^mmMii^nM\z.hm^^ 



BfriB^7j<i;^«ri>cttmfi. fmikn.nBKm^x 0 . 2v~o. sv 

[0019] 

[0020] 

^^icm^^ziiS^cm^&tJis a#^*^iE?lt3:|Bgb. ;$^om^*<^^3«c^jE||(e: 
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1002 1]' 

[0022] 

1. :^mm(DjEmmn(D^0. 

:^mms m^^' Li2±a [Me] 4O8-X 0^a<0. 4. 0^ 

x<2. MeJiMn^Ni. Cr, Fe. C o'iS^XJ^Cn t!:^m:^^ibmU^ 

|^t^^:^3V^T. L i [N i i/2Mn3/2] O 4}Z.j^m^'tX:^mmK^^jEm^ 
[0 0 2 3] 

Li [Nii/2Mn3/2] 04?^. ^^tc^^^W^s MitmiS^X^/t 

Li [Nii/2Mn3/2] 04}^, :=-y'^;V^i:X:^-7y:^y^imm^X 
[0024] 



t 
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MkM 'f-^J>^(0U'^s^^^^y Y'^K^m.ir^^itXi: ^W.MKEJit:^^^'^^ 
ill fix ^mt-^^tvf^Mt-^^^fD^^^^^ ^^ffx 10 00 

V (a) . gOO^C (b) . 8 0 0°C (c) . 7 0 OX: (d) *5«3:t;6 0 0°C_( 

e) x\ i2mmm^ mi mm LxmhtitdEmmmomMmm^TT^ 

-r^yyXh^o mm-!^\t. «T'#feHfc[N i i/4Mn3/4] (OH) 2^L 

i OH • H20^+:9-l-m^brii^tim ^(Dm^^(r>m^m-^^vy 

Km^U #^tLfc:»i*:tr«tTL i [N i i/2Mn3/2] 04^^MUfCo ' 
[0 0 2 5] 

^-fx Li [Nii/2Mn3/2] O48 OM*]^. MnnXh^T-^fvyzfy 

v^ionmi^. ^^xMm\xh^myy\\:.y^==^')^y (pvdF) lom 

Mtrjl^U #btbfc^S'a'«^%N-p«f'/^-2-fny (NMP) -e« 
UX^--;^ biSr#?)o 2:<^^-:^ hSrT/V^^yd^fjj^S^m^itiim^Lyho E 
«©*«#:?gr*^4»> 6 Ot:"X3 0:$>^iiLfc^. 1 5mmX 2 Omm(7)-tife 

[0 0 2 6] 

V\ nm.\t:^'f-^y^-t^^-V (EC) t:^7^^;l-:^-^'^--b (DMC) 

^^3:7 xU'^u '^h^tm-^nm^i . oMcT^LiPPe^^ 
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[00 2 7] 

J5cm«fftty^e^A^l(->ftbT4. 6V~4. 8Vi:i«<. ^1 25mA 

[00 281 

TPS: 6 00t:.Jf^L<«9 00'C 
. _hPI: 1 OOCC 

^f^ : 2-7 2^^ 

TPS: 4. 5t/^ 

±M' 1 ^X,/^ 
[00 2 9] 



ttJiE^ 2003-3022409 




#2002-056480 



m^fclEm^l^mtd O OX:(D^W^m^LXnfz.L i en l i/2Mn3/2] O4 
[003 0] 

u^^^r^^tz^^\<imtLfcmA^^to 1112^^^. 4oo°c^m 7\^^ 
\^t-ot>6h(Dt^thh^^mB\^j:Mmm'pf)mm^n^o 4 0 o°c^^^ 1 0 

0 Ot^ W?i.S(D±#tJ:*5V>T^ 7 0 0*C;^^b 1 0 0 0°C(Dm,BXMMi)Wm 

Km^p^-r^o -15. w^uxowAmt^^^ts 1 0 0 o^ct^h s 0 o°c^ 

[0 0 3 1] 

0^1^, lOOOU 1 2^r^<^^l«^fTom 7 0 0°C. 4 8^r^(D 
m2J^^%fToT#fc:jE^»«©, 5fe^S;;5;-:/^El,3(e::^LfCo ^m^, 
^ O jE@^i^WJ*> ^135mAh/g ©^15:11^1:^^ 4 V#j£fc 1 5 m 

^}i<DZ.bt^h, -^iooo°c©MT« (^1:^^) bT#fetimi 
!tT-feoT'b> ^tuJJ^T<^tWs '^J;tf^7 0 0'C'eSj^^ (m2«) 1"^ 
i: til J: 9. 4V#i£0^^tr, 1^1 -e:^tfc7 0 Ot:©#a-<55iE@^SWco^ 
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tit, mim^^mm2m^^BfciEmmmts -mi o o o'c-c^l 

[0 0 3 2] 

^im^ TRi: 6 0 0°C. 0tt<fi9OOt: 
±PS : 1 0 0 O^C 

^2« TPS: 3 5 0*0, 0^L<?:i6 5O°C 
±PS : 9 5 OV. L<m5 0V 

[0033] 

HI 2 J;t;®M^b^Wii J; D > ^ 1 600-1000^ 
J^±, ^^L<f*9 0 0-10 0 O'CT'^To/d^s 3 5 0~9 5 0*C^t?#?^b 
N oVN-e, ^2M^3 5 0~9 5 0'C, Mt.L<lt6 5 5 0X:xn^<O 

[0 0 3 4] 

(3) fetl«©^^?^M(^$lJ^ 
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[003 5] 

3 0 0 0 0 0f^) „ M4(D (b) ^2;^^trfTt3J^^V^mx IS 

4(7) (a) OiEaSf^Mi|^^}e:LT#fct)(D(DSEM^E"efc5o 

[0 0 3 6] 

m^mt^n<Dmx^m^xn%m^m^^'^ < Bm-t^, #5i 2 o o i - 2 

1 0 3 2 4-^>^^^^::j3V^T^m^?l^^{^:i5i-S^lll3&s/j^§tlT*5^?. Jr#:6*)K:f* 

tt. n^mm^mni-^fc^(D:^mK'o\,^x. l i en i i/2Mn3/2] 04 

[0 0 3 7] 

0 0 0r^-e^3^^T'±#$^i:. 1 0 0 Ot) 

(2)^-:^ 2 (me) 
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[00 3 8] 

(D<5r-;^3 mi) 

0 0 0'C^^|^3MT'±#$'fr^ 1 0 00°C 

% 1 1 0 0 0 b^tt^ bfco 

m2«^. mil^7 0 0^^Tlt)l^^'e±#^*x 7 0 0'CTM8B#r^^^ 
®'5r-;^4 (1^8) 

^1 j^^^ nmc^m>h 1 0 0 o'C^r*^3^WT'±#$'^^ 1 0 0 ot; 

1 2 W1-'5 :i ^ 121 i 9 fi'o fto 

1 0 0 CCd^^^ttftf^^^LfCo 
[00 3 91 

imf^h. ^-;^3*5J:t;4ic$5VNT}iti?^xa^ffiv\ '5r-;^2:J9J:lJ^3 

^3:*5v^T^4 7 0 0t:ic:i3^j•^sm>fb (^2«) xm^ffiv^fco 

0 5 ~ 8 IJI, 1 ~ 4 J: 0 M3t L^c3Effi?ttl«^i^<^ S EMW 

Xh^f)^. M^f^2 4MW^ (icositetrahedraon) , #4:^1 2®^ (rhombic dode 
cahedron). $^lCpL<f*. 8o(D6^?^^ 6o(D4:^?^(^ffi^^tol 4®#:( 
tetradecahedron)^'^^f]E:gi^SWT?^5tV^x5o 5fe:Jb\ HI 7*5 j;tJ5 8 lC*5V> 
(a) filOOOO^. (b) »3 000 0#(Z)|^^^^V^feo 
[0040] 
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[004 1] 

hM^^'^h\t'^<Wl'0 s m^l^2 4mW (icositetrahedraon) . 2 
mW^ (rhombic dodecahedron) . ^ b (^ip L < 8 o<D 6 i 6 4 
ffiSr^o 1 4 ®^(tetradecahedron) ;i(^^i^Ml-<fc |pl±bf?:tt?& 

[0042] 

^lill^ TPI: 6 0 0U 0tU<J^9OO'C 

±m' looo^'c 
M^mm 1 0 'c/:$3^^±. m\^<\t2o °c/:^i^±s 

±PI : 9 5 OVs U< 8 5 Ot: 
[00431 
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(4) iEmmm(ommit. xmMm^<^-y^ix:^FT-iRiy^i';\^ 

ylf^^mK^^lEm^^Wns (spinel-framework-struc 
ture) ^ti-^c m9K, (Df^ 1 m^MMX*mthfc:i^m\^^^iEm^^ 

'^(Dxmm^^'^^-y^^Lfco U) - (e) \t^M^h6oov. 70 ox: 
(Dxmmi^^-^^-yxh^o lEm^^nommtL i [n i i/2Mn3/2] 

[0044] 

Iil9.0 (a) ~ (e) lJ:^U/ciEli?Stl®(Z)FT-IROll!j^^;i:^ 
> ^^^^miOO (a) - (e) l;i^bfCo 7 0 0t:OiE^^'^W (b) (O^ 
^\Z.^:^(0't/^-:fiS^\f-'!7-i^U}^hfi. 7 0 O'C^j^jt-Cfc 7 0 0'C7|c?gSl?t> 

xmhfifti0mmw(oxMm^^'^'^-y^Wi\.t.o 

[0 0 4 5] 

mule:, ±|a'^-7;3l?#btbfcjE@»« (a) ^^XIAl^^-T^AX'^ 
hfiftmmmW (b) ox^mtfr^-^^J^-^-^^t^ 01 2ie:^tib(0FT-I 

T^fc^o :io:ii^^0t-> ^^'^y'f;v(Dxmn^^<^-y(om^m^^"if^ 

[0046] 

■jmrnz-^^mmmm-. wm\^x. u^^ - l i2±« [Me] 4O8-X 
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(^cf. 0^a<0. 4. 0^x<2. |ff^t<Jt0^x<l. 3\ Me:Mn 
^Ni. Cr. Fe. C o^lXfCu ii^ ^i:mt^hmn^fl^(>^< i^h lU 

xn:, V'^^J^TcMf^Sat^ V^^^. M^MlcMOMe (Mn) f)^16d 
b^i^fes m^;a53 2 et-f K^t^«)6:5^ 1 6 cf'-l' bttii^fi^T^fcS 

[0047] 

d5|^l/5i®. 1 6 cf--r 1 6 di^-r M-7/4iiOiiJ'a''e^^ 

5t 4* © -IIP iJim^^it ds?^^ $ tb 6 o 
[0048] 

\\:.-XM^mX\^fiiWz.t>. ^^(OTG^m(Dl^^tl}£ii^h'm\\^Xh i i.2Me2 

* ^/d. mi l{;:^1-x^Ill^/^•i5'->'/^)^^^ miW*5j;tJ«^?^(^=t> 7 00 
^cxnm\:. (^2ji^) ^J^r^|^ttfcjEfe»« (a) . ^^-(1%!^^ (1 

0 0 ot:) m^nM^y\ix'^\^m^ 7 0 o°c-cs^m^b (112:1^^) -^rnxmh 
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[0.0491 

%^Wr:%hfifzmmm^ (a) *5J:U^ (c) ^;l•oV^-C«. 8:*:(Dl:-i5';dSPJ 

bd^lJlH-il^tlSo ■ , ^^^^^ 

*5<i:TJ?12(D (b) *3j:t>* (d) lei^Lfdo ;iti^<^M?St)«(^X^Il]^/-^i5' 
-y;{>^bJt> m.\t (^2«) ^tToT#bttfcjE««t5(^|Rl^;=^t';^;v 
^«^«5tlr^1-?)J:5l-^5lt^ti5o b;5>U FT- I R«<Z)^mi« 

[0050] 

ot*l;i, L i2±« [Me] 4O8-X 0^a<0. 4. O^x^ 

<2, ^yF^U<{i0^x<l. 3. Me^^Mn^Ni^ Cr. Fe. Co*5J:tJ^ 
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1 3 i;:^i-o 11113 ft. xteic^L-c-^tb^ttf^f--^ ^^^fe^^5^*^^'?• 
1 0 0 5 2 1 

^fc. xAFsfj:}f<Dmm^h^^^xnx.^t. mm\^^^^x 4Y om 
\tMn^-^-^un^-'\z.mi'^n,%i\:,^m\mmu 5v (4. 7v) (omm\t 

01 4j^. mmxm^\^ftmm%<on-m^'m.(Dm\:.^7^\^f^o 

tU<{t8. 2J^T^1~?>o ^^^^ _ 
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mm [2X2] (om^^m^i-^. ^ t i>mmx^h ^ . x'^^SSf V I 
ti^ ^mit^- 1 4 7 8 6 1'^'^Mm^mnBoiEmmMim-rmm^ 

#M¥9- 1 4 7 8 6 7^<i^;»C^>B«^^^-CV^/3: 
«i #M¥9 - 1 4 7 8 6 ^I^^ij 

i|$5asp9ll478 67*^Ca. 8 a1)--< h< *3 itK*;*^® 1 6 df-'f b 

EO®i%*l*v'lE«Effi«,K«a^(tl*. FT- I R<D«S-t?8*©t-^*> 
[00 5 6] 
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50- (a) ~ (m) Cii. *n^tl,«t«8a*l 5mAh/g. 3 OmAh/g 
, 50mAh/g, 60mAh/g. 7 OmAh/g, 7 5mAh/g. 80m 
Ah/g, 9 OmAh/g, 10 OmAh/g. 1 « ^ "nAh/g._ 1 1 0mA 
h/g, 12 0mAh/g, »J:U<13 6. 3-»Ah/g«S||^b-CV^5. 
(Ill) (3 11) *5it)! (4 0 0) C*31t5tr-i'©»bSr*5t> 

100591 



IHIDEWZ 003-3022409 
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(6) mmm^m^it 3 Yim:^nmnr.-mmtm^m^^ 

mtt^o Aai-L 14X15012 (Li [Li 1/3X15/3] O4) ^^Ibfc 

#11 2001-21032 4-^<^ii{^»:ft@j^:^^ ym(Dmitm^m^^ - ^ 

^Wtf^BJ^Mnm^'.^So Lfc^5or..#M2 0 0 1-2 1 0 3 2 4^^#|fi 
^(^«?ifc^fl2. 5 V0(Dfl;m^T*$)5o 
[00 6 0] 

-If. :^mmK%6nMmt2. 5V~3. SVll^iifemiSffltr^U 
h\.Xm\.. #|S2 0 0 1-2 1 0 3 24-^<5^#lBmo2. 5Va 

(nmM^%mM^\^-x%fm'mm>hfifi^\ ^/c #P¥9 - 14786? 

[00 6 1] 



ttiliE<l* 2003-3022409 




2002—056480 



^^^b. M^mt LX}'X. L i 4T i 5O12 (Li [Li 1/3T i 5/3] O4) 
[0 0 6 2] 

if:mm\m^iEmmmwtL i 4T 1 5O12 (l i el 1 1/3T i 5/3] 04) t 

t hmm^B(Dmif)^ht$ltf^^o L i C 0 O2/MI0^L i Mn204/mi&% 

mm\m^jEimm^t l i 4T i 5O12 (l i cl i 1/3T i 5/3] 04) m.^ 

[0 0 6 3] 

to 01 7 is:. Li [N i i/2Mn3/2]04^IE®J:ML. Li [Lii/sTis 

73] o^^Mm\^^MLtinM^(D%mn,mW}^^u misiz, t&iasm^<^ 

M<D^^mAhfcy)(DMcM^M^^\.XV^6o itMcm^i^iX 0. 17mA/c 
m2(^mW^*5<fc-0«0V-'3. 5 V(?5^-e<D^m«M^ Lfdo 

^^n^'t^^itii^nmtti^^o :i(Dnm^(Dm%McnMM\t2 . 5v~3. 5 
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So 

[0 0 6 41 

^1 9J3:r(Dmm^<^A##14Sr^tfc„ 121 9^^ (a) - (f) \t^fi^fi 
, 0. lmA/cm2, 0. 1 7inA/c m^, 0. 3 3mA/cm2, q. 67 
mA/cm2, 1. OmA/cm^J:!;!. Q 7 mA/ cm^(Dmm^Mx'(^W: 

m%h txft. 1 0 0 o'co^im^^^^i 0 on?o^2« (sm^w ^ 

^r#bi^fc:^O^ffiV^f^:o |1!2 0(^ (a) ~ (e) 0. 1 

7mA/cm2, 0. 3 3mA/cm2, OmA/cm^, 1. 67mA/c 
m%<J:t;3. 3 3mA/cm2«»SWjfeSclt^S)^:^bTVNSo 
[006 5] 

[0 0 6 6] 



HlliE4# 2003-3022409 
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o "kmo^h i [L i 1/3T i 5/3] • W<^^< LT^ 

[0 0 6 7] 

(7) «?til^ftlSH- 

^ ^0. 5i^±l. 27lc«^1-5„ 1. 2h\.ft.m^\t. ^m]\Z.\tlE 

[006 81 

[00 6 9] 

(8) iEmm^i^xy^'mm.(DMMW ■ 



t±iliE# 2003-30224 0 9 
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6 7^^S:Xmm 2001-21032 A^^JsWiKh. iE@43 j:tJ«:fe^(DAIl 
[00 7 0] 

[00 7 1] 

t/c. ^m^m(Dmmm^i^^^x%w^fs:t'T!)m^i^fcm^\t. i^%n.^nx 
^j^wj'f-^j>^(D-{'^fmmm^t\^x\^^fc}^. ^m<Dmn,m^r;}y^:=-^j>> 



tiiiE#2 003-3022409 




2002-056480 



[0 0 7 2] 

(9) $¥:^mm 

[00 7 3] 

m^s 'km\^mm^^ir^^k\z.i:xmm7c^^\^±-^^^n\at. y^h 

[0 0 7 4] 

< L i 4T i 5O12 (Li [Li 1/3T i 5/3] O4) ^fflV^SfcJ?). %mm<DWSL 

Y&.jixh^fcmmti:<^Mir^:itt^x^bo tfc. mmitm^mtitc:^ji^ 



mWt^ 2003-3022409 



4^2002-056480 



[0 07 5] 

[0 0 7 6] 
(10) -k/N'Wi? 

[0 0 7 7] 

'km^^^mmmfitix^^z.t^t:ht^'^mxh^(o\z.^\.x. -^m^^i^}£<om 
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[007 8] 
to 0 7 9] 

L < ffiv^ b^^o ^ y fcft^ y T'cz t'i/:/jimMI-^^-efe 19 > 

[0 08 0] 

(11) wi^nm'R^d^nm 
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yy^, yy^^yv^-3i6X,xy^i----^}V':fyy^flE<D-^'--^^y'fyv^U. ^ 
10 08 1] 

^VV (PTFE) . tKI; :7$/^be^yT>' (PVDF) . x h 7:7;V;tnrc^ 
i/y_^s,d{.^^37yv;^p3i^vy^^>^|^^ 7^ yjy )Virxi:x.^W-'^^^y )\^ 
irxi'fxi\fvy^'B.'^^ (FEP) . Tb^7;v^n3^^vy-/-?-7;i-:^aT 

, :nf-i/y-Th7 7;V;tp:3i^vy^m^l*: (ETFEW) > ifs\)^xixi\ 
y 7;v:tn:nf-i/y (PCTFE) . 7s/^btf^yT>'-^Vi?7/V:tnyt2t' 

p by 7;w;^p:^^i/>'*m'a^^ (ECTFE) > y v\YX^'')fv-^^-^y 



|liliE<|# 2003-3022409 



:i(Dfi:f)>X^^-hfi^^L\^^mtrsVyyi\:^^]}fy (PVDF) *5j;t; 
^^V'rhyy/vtna^f-uy (PTFE) Xh^o 
[0 0 8 21 

Tt><3;v\ m-J^thXlX mm(D^WKis\i^xnM^fiX\f^^h(DXh^X i:< 

[0 0 8 31 

:$immxM\^^hfi^^mmmw i^mm) t lxj*. m^\tL i 4T i 5O12 

(Li [Li 1/3X15/3] O4) tj:^<Df'^ym^\:mmB't^(Dm\m-^\^ 

v\ ^(D^m^m^MSYmomm^n^^tii^x^. n^tx(Dfmim^ 
4:ty^mm'nmx%^i\:,^i^xhMx\i\ :ifih\t^fi^fimkx. ttc 

[00841 



y^l^iN-a-t^^LT^^ Li-Al^'a'^^ L i - A 1 -Mn^-a-^^ Li- 



2003-3022409 



Al-Ug^'^^. L i -Al-Sn^-^^^ L i -A 1 - I n^-^^. L i - 
Al-Cd^'^^^ L i-Al-Te^-^^^ Li-Ga^^^. Li-Cdm 
L i - I n^-a-^, L i -P b^^^> L i -B i ^^^^XX:^L i -M 

10 0 8 5] 

^m«$t5|sfle:Ji. ^^J^il^lc^, O. B. P. N. S. S i C*3J;t;^B 
[0 0 8 6] 

iti-^ yfl Eomm:^^^^^^^ K^fflv^^ z.hhX^ 5o 



#2002-056480 
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[0 08 7] 

!90tL<ttO. 5~3 0MmT*fe§o it^ffi^ft 1 ~ 1 OmVg Tfc 5(^:55 
0^LV\ tfc. ^^7^:^¥e5(^TO (d0 0 2) i)^3. 3 5- 

3. 4 0 A-Q cm:^JPi<D^^^^(D:k^ ^ (lc) :an o o Ai^±©mw^ u 

ti:\^^Mmum^. {}^m (^mmi oommm^Mu o. oi~ioM*^5g 

[0 08 8] 

xiff, jj^yoi^vy, ^^yT'pfi/y, TKy-r by 7/1^:^0 x^Ui/ (PTFE 
) H 7 5/^b;tr:=^yx>' (pvdf) , ;^^i^y:^^i^a:y=fA, xfy^/p 

;e-cirn^U>'-^:^f-7;V:tn:/nt"'V'y*fi'^#: (FEP) > Tb77;W:tn 
3i^l^>'-/N'--7;P;e-pr/Vde;l/tf:z/l.x— r/^^a-a-fls^ (PFA) , 7 -ft: If 



ttJliE# 2003-3022409 
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FEW) X JKy^nn by 7/^:^13 x^V-y (PCTFE) . yv\^y^^')'f 

^M'tW-. rc^l^y-iJ^PP (ECTFE) . 7 

y it }f=^})fy-^'^-fy f^ir PT'nfcVy— rhy y)'^is' p w y ^fi-a^ft: 

y y yit If ^ y :^^uy'f^ i;?rcy ^^^^-tft 

[0 0 8 91 

12 (Li [Li 1/3X15/3] O4) ^m^^^-^Kit, T/V^::^!^i^^fcJiT;V 

J;t)«^^3^^ ^(^^&^ =^5'>Jr/K ^^y%f^ 

fj^t^tm^^hfl^o mm&^fl^^^^i^K l~5 0 0iumOt><^W^ 

[0 0 9 0] 



ttJIE«l# 20 03-3022409 




2002-056480 



0-3 om^%f>mth^\ 

[0 0 9 1] 

^/^U-'^ti.Xlt. ^\x.}tL i 4T i 501 2 (Li [L i 1/3T i 5/ 

3] 04) fj:}f(D^^>'mm^ikm^<!^m^M^^^^'^im. m^<Di:oK^ 
^>^§o ^fc. ^a^f^. m^'^4:ty(Dmm^tmu^B}±KJt^\:'X^^^ti 

[0 0 9 2] 

*iipjt::*5Jt§^7Km»±s ^m^^nKmx.\th i 4T i 5O12 (l i [l 
11/3^15/3] 04) fj:t'(Di'^ymtm^\'^^m'^K\t. n^omm^^^ 



JUIEJRp 2003-3022409 
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[00 9 3] 

^7mm\^M^^^=^:^v-^^tLX},X ¥Wt. :x,^u>':^-m^-V (EC) 
, yu\i'uyjij-t^:^-h (PC) . y^f-uyjt3-t^:^-h (BC) *5j;t>'tf^ 

\yy^-^^:^>^-h (VC) f^^(D^^:^-:^<:^-hs v?^ ^;V;^7-7j?;^- h (D 
MC) . (DEC) ^ (EMC 

) *5J;t;i<?7'ntVv;i?-3a^^^-h (DPC) fj^E(0WM'^:^-^-^--h, 
f)V (MF) , W^^'f-)^ (MA) V •/at^:ty^;^^/V (MP) *5<ttJ^7'nf 

(MA) is:^(Dm^miJ^^^yB^^T;K y-:ff-x^7^ hy ( 
GBL) /d;^(D^)l^:«;y^5^ym3i;^x/V5^&^:dS^tf bttSo 
[00941 

m^:^-'^^-Vt\.X\ftEC. PC:io<tt}?VC/^^«l-^?*b<s 3^*^^:^/ 
rf:iDMC. DEC^SJcD^EMCJ'^^jaW^U^ tfc. i^^^^^:J^;^crs 

3 0 %^r. X^0-^L<\t2O %&.r(D^mxtt^^ t f)mt LV\ 
l^-fxi yy^^mm^^hxh^w 

[0 0 9 5] 

. rtvbc^)««^1-^y^!:7Ai^i:bT{*. ^!l;iJfLiC104. LiBF4 
. LiPFg. LiAlCl4. LiSbF6^ LiSCN^ LiCFsSOs^ L 
i CF3C02S L i (CF3SO2) 2^ L i As Fg. L i N (CF3SO2) 2^ 

LiBiociio> mmim)\^t-^y^'^)^v^. ^xixitsyy)^^^. my 

a^:=-;v^^m})^^J^. LiN (CF3SO2) (C2F5SO2) fJ:hm^Lil^ 
(CF3SO2) 2n LiN (C2F5SO2) 2*5'fc^J^LiN (CF3SO2) (C4F 



WiEflt 2003-3022409 
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• • • 

[0 0 9 6] 

cfi}io:>mm'm.%m^\^. v^^mt lxl i vF^moL i bf4^l 

iN (C2F5SO2) 2<^^i'^^^ffi^'^-^^^^^'-^'<> 

mmi^m-^WMMiX Wl^'^^ti^l^^'^^^ 0. 2~2mo l/y 
^LV\ i^ln. 0. 5~1. 5mol/VyV/i^Xh^m^i:^mi^L\\ 

[0 0 9 7] 

/^i';6S<J:<^b:i^TV^5o fj:-^>Xh. Li 48104, L i 4S i O4-L i I -L 
iOH. xLi3P04- (1-x) Li4Si04. Li2SiS3. Li3P04- 

L ios-s i S2> ^i^-c^mitvyit^^^i^^m^xh^o 



tiJ|iE# 2003-3022409 




2002—056480 



!J7'Pt:'l/y:^^f--f K. :^V^:^'77'^y. :^VTi^Vi^y. 
/V7>f K> JiKP tfn;^T;v=i-;K 7 5/>ft:tf^!; T>^3<i:"a^*°y ^=3{.f■:7;^ 
[0 0 9 8] 

ii?i]i(^?i^Jt^iLTfi. =r^^M, :^'i5'yMs 'y-m. Bnm.m^^^xj^ 

mMm^ti^mt. ±t\.xMm-(o±}zm^ , bbx^x 
ffivN^o m^ismns -mb-f-iiiimm\^^^hij^x%^o mm. y^^-;^p 

wv^sfe, ^^.v^ Vxi-;vm. >^w-K*fe. ^-f^^x ^iJ^;^ h/p-i^ay^fe. 
[0 0 9 9] 

^^(t. 0. 1-1 0 Om/'5>(^3i^"t?^jii-^©:dWt LV\ r<Z)^, -^^J 
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2002—056480 



[0 10 0] 

mmt 8 0 ~ 3 5 0 "co^mi^mi^ u < . o o ~ 2 5 o vo^m^mt. 

[0 10 1] 

tt5fev>:ds, 0. 2~3 t/cm2t?fe5(D}6W^UV\ wy^<-yvy^|fe(^7' 
l^;^3iillfi> 0. 1~5 Om/5>^WtU>o 

moitmX 0. 9~1. 1/5W^UV\ 0. 9 5-1. 0^50^ bV\ 

[0 10 2] 
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mmm i » 

*^t?#^tLfc[N i i/4Mn3/4] (OH) 2^ L i OH • H2O t^-t^\m-^h 
?5W^#fCo Ltii)^^X. nhtlfclEm^^MommtL i [Nii/2Mn3/2 

it^wmtm^(D (1) x^vtc:^mxn^tco 

[0103] 

nm%UM^^m>h 100 Ot:^'T?^3B#ftlT'±#$'^. 1 00 0°C"C1 2 

^re^i^u 100 ot:;&^^>^tat-e2^^-ei^T$-^fc„ 
^m^mm^^m^h loo ovtxmsmmx^^^'ts i o o ot:-ci 2 

^^^itU 1 0 00t:i5>b7 00.t:^'C3 0:$)'"e|^T$-i:s 7 0 0'C-C4 8^ 

(Bmm\ 3 

^mM,UM^^m^h 100 o°c^T*itJ3^K-t?±#$-a:, i o o ot:'T?i 2 
^^^i^U 10 0 ox:-^>ib^utxMj!^Lfco nmmm^io O'C 

txmi^mx^^^'t. 7 oovx4s^muwu 7 0 ov7!)>hMm'^xi,t 

1. 5^^-e^T$*fc„ 

[0 104], 

mm^i 1^3 xn'hfitciEm^womnit^mwi^^ti^'hm 220 ( a ) 

m^xm'^mMcm,:ti-:f^^t^t^)^i?f)^6o tfcs mmnoiEmf^^w ( 
a) nwc^Mi^mmamti. ^ti^mt^ztx^^mm^M^'^mxh^ 



tbiE# 2003-3022409 



#2 0 0 2-0 5 6 4 8 0 

nmthxnhfifciEm^i^is: (c) iL^\^xhmm\^mm^^\^tA^mn^n 
^m^m^fcm^\^-^'^^xmmmm^\^fcfc. mmt±Bmm\ 3 om 

[01051 
1^1 1 



Li [M e i/'2Mn 3/2] O4 


(niAh/g) 


Me = N i 


13 0 


Me = C r 


12 8 


Me = Co 


12 0 


Me = F e 


1 1 8 


. Me = Cu 


1 1 0 



[0106] 

mmm 

]E»*^0J}-#'5iE^»®lrffiV\ rft^itL i 4T i 5O12 (Li [Li 1/ 
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LTJtEC/DEC (3/7) <Dii^^» 1 ^;^<^L i P F 6%^«|l-^-^^ 
[0 10 71 . 

K 5 a 1 1 m ^ tbxtr p ^ 2 ^ tl^ amj^^ b ft a@ y - k e s i t w $ 

[0108] 



ttiliE# 2003-3022409 



[0 10 9] 

hL< \mm(DmnMm. t'on^^d:^^^^ 

r(^;^7y-trT;V'^::^«J^^^/5=*bJ^jiSE^^e^*:J:ij:^;flJU ^^i- 

(Li [Lii/3Ti5/3] 04) i^m-i-mmt. jEmmtmmKvxjmv 
-to 

10 1 1 0] 

5(Dm^xm^Lxnhfifcm^mm^(Dnm\m^\.x^mu jEMtfc^ 

^/Cs tmmmmats :x.^Uy:fy-:^:^'^-h (EC) 
(D^^MVfCo ^Ji*3\ R1liM«?&M#14. Imms ilb$5 0. Ommirbfc 

o 



<Rf2002 — 056480 
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i4Ti50i2 (Li [Li 1/3X15/3] O4) ^^^'^^3^^^^^^,^^^^ 

[0 112]- 
1^2] 





^#^fi (mAh/g) 


7 0 0 


2. 1 


8 0 0 


8. 4 


9 0 0 


15.8 


10 0 0 


17.9 



[0 113] 

mmu)) ^ 
5o tfcjasoT. jEa*3j:T;:^=^(^/^9>'^isn-^LTji. mnm^mm ( 
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1. 2i:1-5ri;d5^*LV\ 
[0 114] 
[^3] 







0. 3 


2 8 0 


0. 5 


3 0 2 


0. 8 


3 0 5 


1. 0 


2 9 9 


1 . 2 


2 9 0 


1. 5 


2 6 0 



[0 1151 

^m^WMX-^^o ifi&t:fcj;5l-A&-L i 4T i 5O12 (Li [L i 1/3T i 

5/3] 04) ^^^i-bm-^. r/v%=^^j>^tsU^mB'r^^ti}>'^mt^j:^o ^ 

^^tt<£T<^l^® ^^feoTV^fCo m\^L i 4T i 5O12 (Li [Li 1/3T i 5/3 

] 04) %mmmmn, 5v^i^<. u^e^A^^tam^ao 

m,^^m'^\^f^o M%nMmK^^^x\ts i. b c(DmM^x^nmwtn,^fs 
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[0 116] 









4 5 




8 1 



[0117] 

^-^mmm ^^^mtihh^. icftm^bttic: hmnm^ tmmxh^o 

[0 118] 

<Df^:fe^^^t^-*&^4<^]«v^alf•wy:^;-JJ?;^^-^ (EC) ^-<-;^Jc:®i^»« 



ffiSE^ 2003-3022409 



[0 119] 

fi:^. ^5^c:$5V^•C. m^mmOEC/BEC (3/7) (DmmtECtDE 

[0 120] 
[^5] 



«|f2002-056480 










L I C oOa/ 




m) 






EC/DEC (3/7) 


1 M L i P F« 


10 0 


10 0 


GBL 


IM L I BP* 


10 2 


1 0 


GVL 


1 M L 1 B F4 


10 1 


1 2 


PC 


IM L i PF. 


10 2 


2 




IM L 1 PFo 


10 0 


2 0. 


h^'S/EMC 


IM L i PF« 


10 0 


8 7 




IM L i PFb 


9 8 


1 8 




1 M L i P F« 


9 7 


2 0 




IM L i PF« 


8 7 


3 0 


PC/DEC 


IM L I PF. 


10 0 


1 3 


P C/EMC 


IM L i PFo 


10 0 


1 2 


GBL/P C 


IM L i PFa 


10 1 


8 



[0 12 1] 
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[0 12 2] 
[^61 









ij >>P — ;^ 7 -f 


10 0 


4 2 




17 8 


4 5 




18 0 


4 6 




18 1 


5 0 



[01231 
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mi] , , 

^^it^S^tVi'PMt^^<om'^m. lOOO^C (a) . 900 

t (b) . 8 0 0°C (c) . 7 0 0°C (d) ;JoJ:t;6 OO'C (e) t?. 1 2mf^ 

[02] 
[03] 

lOOOr. 1 2ltf^<Z)BliB^^tToM. TOO'C. Am^(Om2m^ 
104] 

*BPJJ-#5nE:®»® (a) ^i.Xmm^h(DlEm^m^ (b) (^McS^^ 
1051 
106] 
[0 7] 
[08] 
[09] 
^i-0-efe^o 

[01 0] 

[0111 



HiliE# 2003-3022409 



2002-056480 




[111121 

[mis] 

[ill 4] 

[[g] 15] 
[iai6] 

[iai7] 

[mis] 
[mi 9] 

[02 0] 
[1112 1] . 

o 

[0 2 2] 
[13 2 3 ] 
[@24] 
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2 5] 
[026] 

1 

2 ■ ^PlS 

•5 My-K . 

6 ^mv-h^ 

7 i^iiyviJ^ 
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mi] 



(a) 



(b) 



(cj 



(d) 



(e) 













4.0 






HIP 


3.0 




^ 0 








4.0 


ftentl 




ipr 


3.0 




5.0 






iiaio 


4.0 








5.0 


> 






4.0 






Qui 


3.0 




5.0 


> 






4.0 




3.0 








1000 °c 



900 "C 



800 C 



700 °C 



600 °C 



I 



50 100 

^fi. (inAh/'g) 



150 
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ttiiiE4#2 0 0 3 



-3022409 




ti)|E<i#2 0 0 3 



-3022409 




[P6] . 
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mmw 2 0 0 3 
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111191 



(e) 



(d) 



(c) 



(b) 



(a) 



1000°C 
a = 8.194 A 




900°C 
a = 8.17ZA 



_.n__ni * 



Jl Ljl 



800*'C 
a = 8.17flA 



JL-L 



JUL 



700°C 

a = 8.16SA 



600°C 
a = 8.160 A 

■ I . I . 1 1 I ■ I ■ I 



10 20 30 40 50 60 70 80 90 100 

26 Ideg) ^^^^^ 
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